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The  interest  in  the  promotion  of  energy  efficiency  by  utilities  at  the  demand-side  started  in  the 
seventies  caused  by  the  high  prices  of  oil  and  suffered  a  drastic  set  back  during  the  restructuring  of 
the  electricity  sector.  However,  growing  awareness  on  the  positive  effects  of  energy  efficiency  on  the 
economy  and  on  the  environment,  led  many  countries/jurisdictions  to  impose  utilities’  engagement  in 
the  promotion  of  energy  efficiency.  In  other  countries/jurisdictions  utilities  encourage  their  customers 
to  improve  energy  efficiency,  on  a  non-mandatory  basis.  In  this  paper,  the  non-mandatory  involvement 
of  electric  utilities  in  the  promotion  of  energy  efficiency  at  the  demand-side  is  addressed.  Some  world¬ 
wide  examples  are  given,  detailing  the  Portuguese  experience.  Although  this  participation  is  important, 
it  seems  that  countries/jurisdictions  with  regulatory  impositions  obtain  more  satisfying  results. 
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1.  Introduction 

Traditionally,  the  supply  side  of  the  energy  system  was 
responsible  for  ensuring  the  provision  of  energy  in  conditions 
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requested  by  the  demand.  Ensuring  sufficiency  and  security  of 
supply  under  the  current  conditions,  where  the  economy  is  based 
on  fossil  fuels,  is  no  longer  viable.  Non-fossil  resources  for  energy 
generation  have  limitations.  Besides  the  increase  of  several 
environmental  and  health  issues/concerns  on  nuclear  energy, 
uranium  is  also  not  an  infinite  resource.  Renewable  energy 
sources  are  not  yet,  and  probably  will  not  be,  based  on  currently 
known  technologies,  a  true  alternative  to  fossil  fuels,  under 
current  and  projected  consumption  levels,  due  to  the  low  density 
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of  primary  energy  flows.  Also,  the  environmental  impact  of 
energy  use,  mainly  from  fossil  sources,  is  not  addressed  by  the 
current  energy  business  model  [1],  In  developing  countries, 
mainly  those  with  very  low  electrification  rates,  the  need  to 
ensure  an  electricity  supply  adequate  to  a  reasonable  quality  of 
live  is  of  even  greater  importance.  The  infrastructures  of  the 
electricity  system  of  those  countries  are  usually  old,  fragmented 
and  unreliable,  with  high  technical  and  commercial  losses, 
dependent  on  expensive  and  carbon  intensive  fuels.  Power  sectors 
in  these  countries  are  subject  to  increasingly  frequent  power 
shortage  events.  Although  these  events  seldom  have  a  single  and 
the  same  cause,  they  are  usually  associated  to  underinvestment  in 
infrastructures,  increasing  demand  growth,  and  natural  causes 
such  as  drought,  hot/cold  weather  [2].  In  these  cases,  the 
electricity  system  does  not  meet  its  purpose  of  ensuring  the 
needs  of  the  population.  This  inability  to  deliver  the  amount  of 
energy  required  within  acceptable  quality  parameters  may  be  an 
opportunity  for  utilities  to  engage  in  the  promotion  of  end-use 
energy  efficiency,  not  only  as  an  opportunity  to  reduce  demand, 
but  also  due  to  social  and  political  pressure.  For  electric  utilities, 
implementing  energy  efficiency  programmes  represents,  in  the 
short-term,  incurring  upfront  costs  and,  in  the  long-term,  losing 
revenues  from  electricity  sales  due  to  lower  consumption  values. 

Utility-based  demand-side  management  (DSM)  programmes 
started  after  the  oil  crises  of  the  1970s,  under  regulated  environ¬ 
ment,  when  utilities  were  mostly  vertically  integrated  and  quite  a 
number  of  them  publicly-owned.  In  the  early  1990s,  DSM  pro¬ 
grammes  were  already  adopted  by  many  utilities,  integrated  in 
resource  plans  where  both  the  supply  and  demand  side  were 
considered  as  equivalent  alternatives  in  the  planning  procedure 
(addressed  as  integrated  resource  planning — IRP).  The  deregula¬ 
tion  of  the  electricity  industry  that  started  in  the  1990s,  threa¬ 
tened  DSM.  During  this  period  utilities  were  more  focused  in  the 
restructuring  process  and,  due  to  uncertainties  on  the  availability 
of  funds  and  to  the  new  regulatory  environment,  investments  in 
DSM  dropped  sharply.  The  availability  of  funds  to  energy  effi¬ 
ciency  programmes  managed  by  utilities  is  a  key  factor  to  involve 
utilities  in  developing  EE  programmes.  Altogether,  the  risks  of  not 
recovering  the  programme  costs,  the  revenues  losses,  or  failing 
profits,  may  be  discouraging.  Several  approaches  are  used  to 
address  the  loss  of  revenues  or  fowling  profits  that  utilities  may 
experience  due  to  successful  EE  programmes.  The  most  com¬ 
monly  found  are  decoupling  sales  from  profits  and  utilities/ 
shareholder  incentives.  Decoupling  is  a  process  used  to  compen¬ 
sate  utilities  for  the  reduction  of  sales  due  to  energy  efficiency 
programmes.  The  rates  are  periodically  adjusted  to  reflect  the 
difference  between  actual  energy  sales  and  the  sales  forecast  used 
in  the  rate  setting  process.  Also,  and  as  a  stimulus  for  the 
companies  to  keep  working  for  more  savings,  some  countries/ 
states  created  shareholder  incentives  that  reward  utilities  for  the 
successful  implementation  of  energy  efficiency  programmes  [3]. 

The  participation  of  utilities  in  the  promotion  of  energy 
efficiency  (EE)  measures  is  mostly  carried  out  under  mandatory 
regulations.  Either  through  the  imposition  of  savings  targets  or 
through  mandatory  implementation  of  EE  measures,  utilities 
become  involved  in  the  promotion  of  EE.  Besides  the  costs  of 
the  programmes,  improving  EE  would,  most  certainly,  reduce  the 
utilities  revenues.  Some  precautions  are  taken  to  avoid  the 
companies’  financial  ruin.  Different  countries  (or  jurisdictions) 
address  the  issue  diversely,  for  instance,  through  a  mix  of 
programme  cost  recovery,  remuneration  of  sales,  and  sharing  of 
benefits  from  energy  efficiency  programmes  [4].  The  most  com¬ 
mon  regulatory  mechanisms,  according  to  Sam  Swanson  [5],  are 
energy  efficiency  obligations  (EEO),  integrated  resource  planning 
(IRP),  stable  funding,  market  adaptation  to  foster  EE  investments, 
requirement  of  disclosure  of  demand-side  resource  opportunities 


in  system  resource  plans,  performance  incentives,  tariff  design, 
and  independent  energy  efficiency  providers. 

However,  there  are  some  examples  of  voluntary  involve¬ 
ment  [6],  In  this  context,  non-mandatory  means  that  companies 
are  not  obliged  to  engage  in  EE  promotion  in  order  to  keep  their 
license.  Additionally,  some  temporary  programmes  involving 
utilities  are  also  mentioned  in  this  paper.  In  the  next  section  the 
involvement  of  the  utilities  in  the  promotion  of  EE  in  different 
countries/jurisdictions  in  the  different  continents  is  addressed, 
highlighting  the  cases  of  non-mandatory  involvement.  The  Por¬ 
tuguese  case  in  presented  in  Section  3,  namely  referring  the 
existing  regulation  for  the  involvement  of  electric  utilities  in  the 
promotion  of  EE  measures  under  the  demand-side  plans  frame¬ 
work  (Section  3.1)  and  under  the  demand-side  efficiency  plans 
(Section  3.2).  The  characterization  of  the  involvement  of  electric 
utilities  in  the  promotion  of  EE  in  Portugal  under  both  pro¬ 
grammes  is  addressed  in  Section  3.3. 


2.  Experiences  with  non-mandatory  involvement  of  utilities 
in  the  promotion  of  EE 

The  ACEEE’s  State  Energy  Efficiency  Scorecard  report,  based  on 
an  annual  evaluation  of  the  US  states  commitment  to  foster 
energy  efficiency,  with  the  intent  to  reveal  the  best  practices, 
results  in  benchmarking  the  efforts  of  states  on  EE  policies  and 
programmes.  In  its  fifth  edition,  the  2011  report  examines  the 
state  policies  in  six  areas,  (1)  utility  and  public  benefits  pro¬ 
grammes  and  policies;  (2)  transportation  policies;  (3)  building 
energy  codes;  (4)  combined  heat  and  power;  (5)  state  govern¬ 
ment  initiatives;  and  (6)  appliance  efficiency  standards.  For  the 
assessment  of  each  state’s  performance  regarding  utility-sector  EE 
programmes,  five  items  are  scored:  electricity  and  natural  gas 
programmes  budgets  for  2010,  incremental  electricity  pro¬ 
gramme  savings  for  2009,  energy  savings  targets  (EERS),  and 
performance  incentives  and  alternative  regulatory  business  mod¬ 
els.  EERS  and  alternative  business  models  are  instruments  for  the 
provision  of  incentives  and  removal  of  barriers  for  the  promotion 
of  EE  in  the  demand-side  by  electric  utilities.  The  results  from 
2010  and  2011  showed  that  the  states  with  non-mandatory 
involvement  are  among  the  ones  that  received  the  lowest  scores 
in  most  items,  occupying  generally  the  last  positions  in  the 
ranking,  reflecting  a  weak  involvement  and  results  of  utilities  in 
the  promotion  of  EE  measures.  The  top  positions  are  generally 
occupied  by  states  that  invest  in  EE  programmes,  which  set 
energy  savings  targets,  and  that  have  mechanisms  to  encourage 
utilities  and  to  remove  disincentives.  These  are  the  cases  of 
Vermont,  Massachusetts,  Rhode  Island,  Minnesota,  and  California. 
These  are  also  the  states  that  accomplished  more  savings.  Gen¬ 
erally  utilities  in  these  states  pursue  “deep  savings”,  instead  of, 
the  so-called,  “lowest-hanging  fruit”  (typically  the  replacement  of 
lighting  technologies).  “Deep  savings”  approaches  focuses  on 
programmes  such  as  whole-building  retrofits  and  comprehensive 
changes  addressing  technologies  and  their  use,  trying  to  obtain 
the  most  possible  savings  from  each  participant  customer.  The 
top  states  accomplished  savings  above  0.84%  of  retail  sales  while 
the  states  without  mandatory  involvement  attained  under  0.2% 
savings  of  retail  sales  [7,8]. 

Several  international  organizations,  such  as  the  World  Bank, 
the  International  Finance  Corporation  (IFC,  is  a  unit  of  the  World 
Bank),  the  United  Nations  Development  Program  (UNDP),  the 
United  States  Agency  for  International  Development  (USAID),  the 
Asian  Development  Bank,  among  others,  have  been  financing 
DSM  activities,  through  loans,  some  of  them  with  grants  from 
the  Global  Environment  Facility  (GEF).  This  kind  of  collaboration 
for  the  development  of  DSM  projects  helps  building  local 
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expertise,  helps  the  development  of  more  permanent  support 
mechanisms,  and  facilitates  stakeholder  involvement.  Projects  in 
this  context  arise  mostly  as  strategies  to  mitigate  the  number  and 
frequency  of  load  supply  interruptions,  due  to  poor  electricity 
services,  high  commercial  and  technical  losses,  growing  demand 
rates,  high  costs  of  supply,  and/or  low  prices  to  customers.  In 
some  countries,  according  to  the  Asian  Development  Bank  and  the 
World  Bank,  DSM  projects  using  CFLs  can  be  between  60  and  90% 
cheaper  than  building  new  power  plants  [9].  With  that  support 
utilities  can  find  an  incentive  to  implement  DSM  programmes  by 
influencing  customers  to  reduce  demand.  Although  most  of  the 
utilities  involved  in  these  programmes  are  publicly-owned,  these 
donor  funding  projects  provide  a  good  example  of  the  benefits  of 
DSM  in  developing  countries,  although  some  of  them  were  unable 
make  DSM  become  a  part  of  the  country’s  strategy. 

A  large  number  of  DSM  programmes  is  based  in  bulk  procure¬ 
ment  and  distribution  of  CFLs.  These  programmes  based  on  the 
replacement  of  incandescent  bulbs  by  CFLs  can  be  quickly 
implemented,  and  have  immediate  results  to  fill  capacity  and 
energy  gaps.  An  additional  benefit,  particularly  important  for  the 
low-income  consumers,  is  the  reduction  of  the  electricity  bills. 
The  cost  of  using  CFL  can  be  l/20th  of  the  cost  of  adding 
emergency  diesel  generators,  thus  being  much  less  expensive 
than  the  alternative.  Another  advantage  of  the  replacement  of 
incandescent  bulbs  for  CFLs  is  the  reduction  in  greenhouse  gas 
emissions,  meaning  that  these  programmes  are  suitable  for 
carbon  financing,  through  the  Clean  Development  Mechanism. 
Also,  in  many  developing  countries  the  use  of  lighting  is  usually 
associated  with  electric  systems  peaks,  which  corresponds  to 
another  advantage  of  the  use  of  CFL  and  a  reason  for  the 
popularity  of  these  programmes  [2],  The  Clean  Development 
Mechanism  was  created  under  the  Kyoto  protocol  to  support 
projects  that  contribute  to  the  reduction  of  emissions,  earning 
credits  on  emission  reductions  that  can  be  sold  to  industrialized 
countries  [10]. 

A  government  clear  message  is  needed  in  order  to  involve 
actors  in  effective  DSM  programmes.  Hence,  political  will  is 
fundamental  to  reduce  uncertainty,  clearing  the  government  line 
of  action  [11,12],  Governmental  decisions  can  benefit  stakeholder 
engagement  in  the  energy  efficiency  policy.  The  involvement  of 
governments,  private  companies,  inter-governmental  organiza¬ 
tions,  and  NGOs,  among  others,  can  help  building  a  political 
consensus  and  ensures  better  conditions  for  the  implementation 
and  success  of  the  programmes,  and  it  can  also  lead  to  a  better 
policy  design.  In  some  cases  these  co-operation  is  mandatory  [13]. 
Nevertheless,  even  with  private  interests,  utilities  can  be  an 
interested  party  of  DSM  and  market  transformation  projects  [14]. 

2.1.  European  countries 

Before  the  liberalization  of  the  electricity  sector,  in  Austria,  as 
well  as  in  Australia,  Belgium,  Denmark,  France,  Germany,  Italy 
and  Spain,  utilities  were  involved  in  DSM  and  IRP  activities.  The 
major  programmes  were  aimed  at  increasing  consumer  aware¬ 
ness  of  rational  consumption  of  energy,  through  informative 
campaigns  and  advice,  and  improving  the  use  of  the  production 
capacity  providing  time-of-use  (TOU)  and  interruptible  tariffs  and 
load  management  services.  These  activities  could  be  carried  out  in 
co-operation  with  regional  or  with  municipal  utilities.  The  invest¬ 
ments  in  these  programmes  were  significantly  reduced  after  the 
liberalization  of  the  electricity  sector,  due  to  the  pressure  of  the 
competitive  environment.  Environmental  concerns  were  the  rea¬ 
son  to  keep  investing  in  DSM.  The  rise  in  energy  prices  and 
transmission  constraints  increased  the  interest  in  DSM  and 
energy  efficiency  [15],  This  increased  interest  was  governmental 
and  not  industrial.  Municipalities  and  public  authorities  have 


taken  responsibility  for  increasing  awareness.  There  are  strong 
incentives  for  the  investment  in  renewable  energy,  but  the  same 
does  not  apply  to  investments  in  energy  efficiency,  regardless  of 
the  energy  efficiency  potential.  For  instance,  since  the  Electricity 
Act  in  2000,  distribution  system  operators  are  obliged  to  buy  a 
percentage  of  electricity  generated  by  renewables,  under  regu¬ 
lated  prices.  These  costs  are  charged  to  the  customers  as  a 
surcharge  on  the  network  tariff  [16],  In  a  competitive  environ¬ 
ment,  investments  in  energy  efficiency  and  awareness  rising  are 
becoming  tools  to  retain  customers.  The  branding  has  become  an 
important  issue  [17].  Some  regional  electric  utilities  subsidise  the 
purchase  of  energy  efficient  equipment  for  the  residential  custo¬ 
mers,  enterprises  or  public  institutions.  Some  utilities  subsidise 
the  installation  of  gas  fired  condensing  boilers  [18].  Utilities  also 
run  informative  campaigns  to  encourage  more  energy  efficient 
behaviours.  Although  utilities  become  themselves  involved  in 
energy  efficiency  programmes,  in  many  of  those  cases  they  are 
not  obliged.  There  are  no  mandatory  targets  for  the  contribution 
of  utilities  to  the  reduction  of  consumption  [19]. 

Energy  efficiency  in  the  Wallonia  region  of  Belgium  is  pro¬ 
moted  by  giving  premiums  to  energy  suppliers  for  the  imple¬ 
mentation  of  energy  saving  measures  [20], 

In  Cyprus,  CFL  for  the  households  sector  are  promoted  and 
subsidized  by  the  government.  For  each  household,  five  lamps  are 
distributed  free  of  charge  by  the  utility  company  [21]. 

Under  the  2007  National  Energy  Efficiency  Action  Plan 
(NEEAP)  utilities  are  required  to  offer  information  as  energy 
services  to  end-users,  in  the  Czech  Republic  [22]. 

In  Ireland,  Powersave  is  a  voluntary  scheme  offered  by 
electricity  suppliers  to  their  customers.  Consumers  will  receive 
financial  incentives  if  they  reduce  electricity  demand  on  request. 
The  purpose  is  to  use  this  scheme  in  generation  shortfall,  avoiding 
the  load  shedding  of  customers.  Also  two  other  schemes  are  in 
place  to  influence  customers  to  change  their  consumption  pat¬ 
tern.  The  Winter  Peak  Demand  Reduction  Scheme  provides 
financial  incentives  to  business  consumers  that  reduce  their 
electric  energy  consumption  during  peak  hours  in  winter  months 
(November-February).  The  Winter  Demand  Reduction  Incentives 
provides  incentives  for  customers  to  displace  their  consumption 
to  off-peak  hours  [23,24].  The  Ireland’s  Electricity  Supply  Board 
(ESB)  produced  a  brochure  “Power  Savings  for  Industry”  aiming  to 
help  industrial  customers,  consultants,  plant  designers,  and  pur¬ 
chasers  of  equipment,  to  reduce  energy  costs  by  adopting  cost- 
effective  energy  efficient  technologies  and  operating  practices. 
This  measure  was  in  place  between  1990  and  1995  [25]. 

In  Germany,  major  industries  and  utilities  agreed  to  reduce 
C02  emissions  intensity  by  20%  between  1990  and  2005.  In 
return,  the  German  government  offered  low-interest  loans  for 
investments  in  energy  efficiency  improvements  [26].  Since  2002 
supply  energy  companies,  in  collaboration  with  the  Germany 
energy  agency  (Dena),  and  supported  by  the  Federal  Ministry  of 
Economics  and  Technology  (BMWi),  conducted  a  nationwide 
energy  efficiency  campaign  (“Initiative  EnergieEffizienz”)  that 
targeted  the  households  sector,  the  services  and  industry  (since 
2005).  The  focus  of  the  campaign  is  to  inform  customers  about  EE 
opportunities  in  each  sector  [27],  There  is  no  obligation  for 
utilities  to  offer  EE  programmes,  even  though  municipally- 
owned  utilities  have  been  offering  EE  programmes,  under  a 
voluntary  framework  [28]. 

In  the  Netherlands,  the  distribution  companies  of  gas,  elec¬ 
tricity,  and  district  heating,  established  the  Environmental  Action 
Plan,  in  1991,  with  the  purpose  of  encouraging  energy  customers 
to  save  energy.  Several  measures  were  developed,  such  as, 
promotion  of  energy  savings  in  space  heating  and  lighting  for 
non-residential  buildings,  housekeeping  techniques  for  industry 
(information,  advisory,  and  financial  services),  among  others  [29]. 
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Part  of  the  Environmental  Action  Plan,  the  Energy  Efficiency 
Lighting  Scheme  (ST1MEV)  was  a  subsidy  scheme  open  to  non- 
residential  buildings  that  paid  a  levy  for  m3  of  gas  and  kWh  of 
electricity.  The  STIMEV  promoted  HF  ballasts,  mirror-optical 
armatures,  PL  armatures,  lighting  control  systems,  power  reduc¬ 
tion  on  existing  installations.  After  1992  the  scheme  was  offered 
by  distribution  companies  to  their  customers.  Between  1991  and 
1994  the  STIMEV  contributed  to  a  reduction  of  100,000  MWh.  The 
scheme  lasted  until  2000  [30].  In  2008,  a  covenant  More  with  Less 
that  aimed  at  saving  energy  in  the  construction  sector  was  signed 
by  energy  companies  from  the  Netherlands,  by  the  construction 
sector  and  the  installation  sector,  and  by  the  Energy  transition 
platform  for  the  built  environment.  There  is  a  comprehensive  set  of 
measures  that  allows  for  considerable  savings.  In  2011,  the 
implementation  of  the  plan  in  about  500,000  buildings,  would 
lead  to  an  improvement  of  EE  of  20  to  30%.  Approximately 
300,000  buildings  are  expected  to  be  added  annually,  starting  in 
2012  [31], 

In  Slovenia,  the  measure  Financial  incentives  for  efficient  elec¬ 
tricity  consumption  in  the  public  sector  has  the  aim  of  increasing 
efficiency  in  the  use  of  electricity  in  public  lighting,  public  utility 
services  and  other  electricity  uses  in  the  public  sector.  Energy 
suppliers  provide  financial  support  for  EE  measures  in  lighting 
and  other  end  uses.  The  measures  started  in  2008  and  will  last 
until  2016  [32], 

In  Switzerland,  electricity  suppliers  offer  advice  and  support  to 
their  customers,  having  developed  special  EE  instruments  and 
products  [33], 

Improvement  of  EE  in  public  buildings  and  assets  was  targeted 
by  World  Bank  projects  in  Croatia,  in  2003,  and  in  Macedonia  in 
2006.  Both  these  projects  targeted  the  creation  of  utility-based 
ESCOs.  The  Croatian  Energy  Efficiency  Project  received  a  US$7 
million  grant  from  GEF  [11,34]. 

2.2.  American  countries 

The  non-mandatory  involvement  of  utilities  in  the  promotion 
of  EE  in  several  USA  states  is  referred  in  the  following  paragraphs, 
namely  Alaska,  Alabama,  Louisiana,  Kansas,  Mississippi,  Missouri, 
North  Dakota,  South  Carolina,  South  Dakota,  Tennessee,  and 
Wyoming. 

A  goal  was  set  in  June  2010  to  reduce  the  per  capita  electricity 
consumption  in  the  state  of  Alaska  by  15%,  in  2020  that  should  be 
part  of  the  utilities  requirements  under  Energy  Efficiency 
Resource  Standards  (EERS).  EE  programmes  are  voluntary  and 
result  from  the  initiative  of  the  utilities.  There  are  few  pro¬ 
grammes  available  for  electricity  customers.  The  Golden  Valley 
Electric  Association  has  been  implementing  EE  programmes  since 
1992  [35,36].  The  savings  obtained  in  2009,  from  measures 
implemented  in  the  same  year  amounted  to  965  MWh,  which 
corresponds  to  0.02%  of  the  retail  sales.  For  the  same  year,  the 
state  in  the  top  of  the  ranking,  Vermont,  accomplished  savings  of 
1.64%  of  retail  sales  [8[. 

In  Alabama,  the  savings  obtained  in  2009  due  to  EE  pro¬ 
grammes  promoted  by  electric  utilities  amounted  to  approxi¬ 
mately  0.08%  (63,382  MWh)  of  the  sales,  which  is  the  result  of  the 
inexistent  regulatory  efforts  to  push  the  sole  investor-owned 
utility  (Alabama  Power)  to  pursue  EE  on  the  demand-side.  These 
amounts  include  the  savings  obtained  from  Tennessee  Valley 
Authority  (TVA).  Utilities  can  recover  lost  revenues  from  EE 
programmes  annually  through  a  rate  rider,  although  very  little 
EE  activities  can  be  found  [8,36,37]. 

In  Louisiana,  the  Entergy  New  Orleans  is  the  only  utility  in 
Louisiana  to  offer  a  portfolio  of  EE  programs  to  its  customers,  and 
there  is  a  tariff  rider  that  depends  on  the  savings  accomplished. 
No  investor-owned  utility  (IOU)  reported  any  spending  in  EE 


programmes  in  2008.  In  order  to  recover  the  programme  costs,  as 
well  as  for  net  lost  revenues  and  a  shared  savings  incentive, 
Southwestern  Electric  Power  Company  (SWEPCO)  and  Entergy 
have  proposed  an  annual  tariff  rider.  No  EE  programmes  pro¬ 
moted  by  SWEPCO  in  Louisina  were  reported.  As  a  matter  of  fact, 
Entergy  has  a  rate  rider  that  provides  recovery  of  lost  contribution 
to  fixed  costs.  This  rate  rider  can  also  provide  performance 
incentives,  compelling  the  utility  to  achieve  the  minimum  of 
75%  of  the  target.  The  incentive  cap  is  125%  of  the  annual 
projected  savings  goal  [36,37].  No  savings  were  reported  from 
measures  implemented  in  2009  [8[. 

In  Kansas,  in  2007,  producers  were  asked  to  reduce  consump¬ 
tion  by  5%  by  2010  and  by  10%  by  2020,  without  any  EERS. 
Although  EE  programmes  implemented  by  utilities  are  not 
required  by  law,  both  IOU  and  publicly-owned  utility  have  been 
offering  them.  In  2010,  the  IOU  budget  for  EE  programmes  was 
$5.4  million,  funded  by  customer  rates.  The  Commission  was 
considering  the  decoupling  proposals  on  a  case-by-case  basis. 
Some  incentives  may  be  allowed  but  only  for  some  particular 
programmes,  such  as:  programmes  for  low  and  fixed  income 
customers  and  renters,  and  proposals  that  demonstrate  the 
potential  for  long-term  savings  using  a  whole  house  concept. 
Shared  savings  performance  incentives  can  also  be  evaluated  on  a 
case-by-case  basis  [36,38].  The  savings  obtained  from  measures 
implemented  in  2009  account  for  971  MWh,  which  corresponds 
to  approximately  0%  of  2009  retail  sales  [8[. 

In  Mississippi,  utilities  have  no  obligation  to  provide  EE 
programmes.  They  may  voluntarily  offer  their  own  but  there  are 
only  a  small  number  of  programmes,  with  savings  accounting  for 
31,188  MWh,  only  by  0.07%  of  the  sales  in  2009.  There  was  no 
cost  recovery  for  the  EE  programmes  [8,36,37]. 

Missouri  has  voluntary  EERS.  Electric  utilities  should  achieve 
cumulative  savings  of  9.9%  in  2020  (ACEEE,  2012).  The  EE 
programmes  implemented  in  2009  accomplished  savings  of 
86,331  MWh,  approximately  0.11%  of  retail  sales  in  2009  [8[. 

In  North  Dakota,  there  are  no  obligations  for  the  implementa¬ 
tion  of  EE  programmes,  although  some  utilities  implement  them 
voluntarily  [38],  The  measures  implemented  by  utilities  in  2009 
accomplished  savings  of  2530  MWh,  approximately  0.02%  of 
retail  sales  in  2009  [8[. 

In  South  Carolina,  all  three  IOU  have  been  implementing  EE 
programmes.  The  savings  amounted  to  46  GWh  (approximately 
0.06%  of  sales)  in  2009.  The  Commission  allows  cost-recovery,  a 
return  on  investment  at  least  as  high  as  supply-side  measures, 
and  ensures  that  utility  net  income  is  at  least  as  high  as  it  would 
have  been  without  DSM  measures.  The  cost-recovery  is  made  on  a 
case-by-case  basis.  Although  not  required  by  law,  IOUs  are 
submitting  IRP  with  the  incorporation  of  DSM  and  EE  pro¬ 
grammes.  In  South  Carolina  there  are  no  EERS  [8,36,37], 

In  South  Dakota,  utilities  have  been  implementing  EE  pro¬ 
grammes  for  the  last  6  years.  Both  a  cost  recovery  surcharge,  to 
pay  for  DSM  programs,  and  a  performance  incentive  were 
approved.  Lost  revenue  recovery  mechanisms  are  also  allowed. 
A  voluntary  objective  was  set  in  2008  in  order  to  achieve  10%  of 
retail  electricity  sales  from  renewable  and  recycled  energy 
sources  by  2015.  In  2009,  the  law  permitted  that  “conserved 
energy”  helped  meet  this  objective.  As  a  matter  of  fact,  the 
spending  in  EE  in  South  Dakota  is  minimal,  due  to  some  voluntary 
programmes  implemented  by  utilities  [36,38].  In  2009,  21,828 
MWh  of  savings  were  obtained,  which  represented  0.2%  of  retail 
sales  [8[. 

In  Tennessee,  Tennessee  Valley  Authority  (TVA)  has  set  inter¬ 
nal  goals,  namely  to  reduce  the  load  growth  by  1400  MW  by  the 
end  of  2012,  and  lowering  electricity  capacity  requirements  by 
approximately  4%  by  2012.  In  2010,  TVA  set  a  new  goal  to  achieve 
3.5%  of  sales  in  energy  efficiency  savings  by  201 5.  TVA  established 
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partnerships  with  local  municipal  and  cooperative  utility  distri¬ 
butors  to  deliver  EE  programmes  [37],  The  measures  implemen¬ 
ted  by  utilities  in  2009  accomplished  savings  of  121  GWh, 
approximately  0.13%  of  retail  sales  in  2009  [8], 

In  Wyoming,  utilities  offer  EE  programmes  despite  not  being 
obliged  to.  In  order  for  the  Commission  to  approve  a  DSM 
programme,  utilities  must  provide  evidence  and  justifications 
for  the  expected  benefits.  No  state-wide  study  on  the  cost- 
effective  EE  potential  has  been  performed.  In  2007  the  Rocky 
Mountain  Power  completed  a  study  on  DSM  potential  and 
requested  its  update  in  2010.  Cost  recovery  is  carried  out  on  a 
case-by-case  basis.  Wyoming  has  approved  a  tracking  adjustment 
mechanism  that  includes  recovery  of  lost  revenue  for  a  small 
service  territory  covered  by  Montana-Dakota  Utilities  (MDU).  The 
adjustment  applies  to  all  MDU  customers  to  recover  costs  and  lost 
revenues  for  load  management  programmes  only.  Rocky  Moun¬ 
tain  Power  has  no  such  adjustment.  Performance  incentives  are 
not  in  place  in  Wyoming  [36,35].  With  the  EE  programmes 
implemented  by  utilities  in  2009,  savings  of  7400  MWh,  approxi¬ 
mately  0.04%  of  retail  sales  in  2009,  were  obtained  [8]. 

Aside  from  the  mandatory  involvement  of  electric  utilities  in 
the  promotion  of  energy  efficiency  in  Brazil  [39],  during  the  2001 
power  shortage,  the  Electropaulo,  a  local  utility  from  Sao  Paulo, 
distributed  4  million  CFL  to  low-income  customers  as  a  measure 
to  obtain  instant  effect  on  the  load  curve.  The  Electropaulo 
intentions  were  neither  long-term  market  transformation  nor 
cost  reductions  through  efficiency  [40]. 

In  Mexico,  the  high  efficiency  lighting  pilot  programme 
intended  to  sell  CFL  at  lower  prices  to  residential  consumers. 
The  main  target  was  low-income  customers  since  they  have 
heavily  subsidized  tariffs,  paid  by  the  utility.  The  economic  return 
for  the  utility  was  larger  for  CFL  installed  in  those  costumers’ 
households  than  in  any  other  customer.  The  CFL  were  sold  by  the 
Mexican  national  electric  company  (CFE).  Since  the  CFL  were 
purchased  by  CFE  in  bulk,  significant  discounts  over  retail  price 
were  obtained.  The  customers  could  pay  for  the  CFLs  in  full  or  in 
every  electricity  bill  for  a  period  of  up  to  two  years.  Between  1995 
and  1997,  the  CFE  sold  2.5  million  CFLs,  high  above  the  target  of 
1.7  million.  After  the  end  of  the  project,  the  price  of  CFL  had  fallen 
30%,  and  the  distributors  and  retailers  of  CFL  saw  their  sales 
increase.  Although,  this  project  was  not  designed  to  target  a 
market  transformation,  the  results  indicate  that  there  was  a 
transformation  of  the  market.  A  public/private  non-profit  organi¬ 
zation,  FIDE  (Fidelcomiso  para  Ahoro  de  Energia  Electrica — Trust 
fund  for  electric  energy  savings),  together  with  the  GEF  continued 
this  project.  This  project  sold  additional  4.8  million  CFLs,  across 
the  country.  This  programme  was  also  replicated  to  building 
insulation  and  air  conditioning  [14], 

A  mass  distribution  of  CFL  in  Argentina,  under  the  2006  Argen¬ 
tina  Energy  Efficiency  Project  (AEEP)  that  received  a  15  M€  GEF 
grant,  was  important  to  the  utilities  involved  in  the  programme, 
which  were  obliged  to  sell  electricity  below  the  cost  price.  The 
participation  of  the  GEF  corresponded  to  10%  of  the  project  costs, 
being  the  remaining  financed  by  the  Government  of  Argentina  (46%) 
and  the  utilities  (44%).  Approximately  25  million  CFLs  were 
expected  to  be  distributed  by  utilities  to  residential  customers,  in 
a  three  years  period,  replacing  incandescent  lamps.  During  this 
period  the  government  had  to  support  the  conversion  of  an 
incandescent  lamps  factory  to  initiate  the  production  of  CFL.  Some 
of  the  outcomes  expected  for  2010  were  the  increasing  awareness 
about  CFLs  contribution  for  the  reduction  of  electricity  consump¬ 
tion;  annual  reduction  of  2355  GWh;  1246  MW  peak  demand 
reduction;  and  1,290,000  tC02e/y.  Besides  utilities  participation,  this 
AEEP  had  also  the  objective  of  the  development  of  the  Argentina 
Energy  Efficiency  Fund.  The  Independent  Evaluation  Group  of  the 
World  Bank  believed  that  the  results  would  have  been  much  better 


if  the  CFL  distribution  was  used  to  help  increasing  the  tariffs  [11,41]. 
The  1FC/GEF  Argentina  Efficiency  Street  lighting  Programme, 
between  1999  and  2001,  targeted  introduction  of  energy  efficient 
SL  technology  in  public  lighting  [42]. 

In  1998,  the  USAID  provided  technical  assistance  to  the  Costa 
Rica  Institute  of  Electricity  ( Instituto  Costariccense  de  Electricida- 
d — ICE)  in  the  development  of  a  load  management  project,  aimed 
at  reducing  the  peak  loads,  targeting  intensive  industrial  and 
commercial  electricity  consumers.  This  project  emerged  from  the 
need  to  deal  with  increasing  demand  associated  with  difficulties 
in  making  new  investments.  In  accordance  with  the  Rational 
Energy  Use  law,  the  Law  7447  of  1994,  electricity  utilities  and  the 
Ministry  of  Energy  and  Environment  (MINAE)  had  to  implement 
energy  efficiency  programmes  targeting  intensive  electricity  con¬ 
sumers  [43].  In  2008  the  Efficient  Lighting  Programmes  Three-for- 
two  Promotion  for  Compact  Fluorescent  Lightbulbs  targeted  resi¬ 
dential  consumers  that  were  offered  to  buy  three  CFLs  for  the 
price  of  two.  The  goal  of  this  project  was  to  save  30  MW  and  an 
investment  of  US$  30million  in  fuel  during  the  CFL  lifetime  [44]. 

In  2004  in  Uruguay,  a  World  Bank  project  targeted  energy 
efficiency  in  public  lighting,  with  the  participation  of  utilities, 
being  the  EE  equipment  financed  through  electricity  bills  for  the 
government  sector.  The  Uruguay  Energy  Efficiency  Project, 
received  a  grant  of  US$6.88million  from  GEF  and  intended  to 
develop  regulations  to  support  DSM,  provide  assistance  to  the 
integration  of  EE  in  the  energy  strategy  of  the  country,  appliance 
testing,  labelling  and  standards  development  [11,34]. 

The  Efficient  Light  Initiative  (ELI)  programme  (1997-2009), 
financed  by  the  GEF,  actually  applied  not  only  in  the  American 
continent,  was  implemented  in  two  tranches.  Tranche  I  included 
Argentina,  Peru,  and  South  Africa,  and  tranche  II  included  the 
Czech  Republic,  Hungary,  Latvia,  and  the  Philippines.  Electric 
utilities  implemented  some  of  ELI  activities,  such  as  selling  and 
financing  energy  efficient  lamps  to  their  customers,  in  Argentina, 
Peru,  the  Philippines,  and  South  Africa  [14,45],  In  Argentina,  a 
pilot  project  implemented  in  low-income  households,  lead  to  a 
20%  bill  reduction  due  to  CFL-generated  savings,  and  to  a  reduc¬ 
tion  of  35%  in  non-payment  of  bills.  Due  to  these  results,  utilities 
had  extended  these  offerings  to  60%  of  residential  consumers.  As  a 
matter  of  fact,  by  reducing  electricity  costs,  ELI  was  considered  a 
success  and  used  as  a  reference  by  allowing  more  electricity 
services  to  the  communities,  mainly  those  struggling  with  fewer 
resources.  Another  positive  effect  of  ELI  was  the  increase  in  the 
load  factor  of  the  Peruvian  electrical  demand,  since  1999,  from 
0.7  to  values  between  0.8  and  0.82  [46].  South  Africa  was  also 
suffering  from  power  shortages  for  more  than  a  decade,  but 
emerged  as  a  national  crisis  in  2008.  DSM  alternatives  are  one 
of  the  measures  that  Eskom  was  using  to  face  the  crisis  and 
reduce  consumption  while  building  more  capacity.  Some  of  the 
major  DSM  measures  were  CFL  replacement  programmes  and 
installation  of  smart  meters  that  allow  demand  control  [2[. 

2.3.  Asian  countries 

The  Thailand  Promotion  of  Electrical  Energy  Efficiency  Project 
(TPEEEP),  with  the  involvement  of  the  Generating  Electric  Author¬ 
ity  of  Thailand  (GEAT),  the  national  electric  utility,  received  a 
grant  from  GEF,  between  1993  and  1998,  to  change  the  market  for 
energy-consuming  products,  such  as  lighting.  This  project 
included  the  labelling  of  appliances,  building  certification,  and 
public  education  [11].  Since  1996,  even  without  any  legal  man¬ 
date,  the  EGAT  has  been  running  a  voluntary  energy  labelling 
covering  several  end-use  equipment  [47]. 

In  Vietnam,  the  national  utility,  Electricity  of  Vietnam  (EVN) 
carried  out,  since  2001,  programs  to  promote  the  use  of  energy¬ 
saving  lighting  equipment,  such  as  CFLs  and  thin-tube,  “T8” 
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fluorescent  lamps.  Under  the  2006-2010  Energy  Savings  Program, 
40  million  incandescent  lamps  should  be  replaced  by  CFLs,  FTLs, 
and  T5  lamps,  been  EVN  a  part  of  this  project  [47], 

In  Sri  Lanka,  a  privately-owned  distribution  company,  the 
Lanka  Electricity  Company,  was  partner  with  the  Ceylon  Electri¬ 
city  Board  (CEB),  the  vertically  integrated  public  utility,  in  a  DSM 
programme  to  deal  with  power  crisis  of  the  1990s.  The  Energy 
Conservation  Fund  also  collaborated  with  the  implementation  of 
this  programme  in  the  public  sector.  This  programme  aimed  to 
reduce  the  peak  load  and  the  energy  demand,  through  the  sale  of 
CFL  to  utility  customers.  CFL  were  then  paid  during  a  12  month 
period,  through  an  item  in  the  electricity  bill.  The  number  of 
lamps  sold  to  participants  was  261,000  and  the  number  of  CFLs 
purchased  by  non-participants  was  almost  five  times  higher 
(1,235,000).  This  programme  was  in  place  between  1994  and 
2001  [4,48], 

In  2009,  The  World  Bank  financed  the  Efficient  Lighting 
Initiative  of  Bangladesh  (ELIB).  This  project  consisted  of  a  large- 
scale  replacement  of  incandescent  bulbs  by  CFL  in  order  to  reduce 
the  impact  of  peak  load  deficits  and  poor  level  of  electricity 
service.  Through  the  substitution  of  10  million  lamps  to  residen¬ 
tial  customers  the  project  would  contribute  to  the  reduction  in 
peak  power  demand  and  load  shedding  [49]. 

In  India,  between  1997  and  1998,  a  pilot  project  on  promoting 
EE  in  pumping  systems  was  delivered  by  the  Ahmedabad  Elec¬ 
tricity  Company  (AEC).  The  project  was  implemented  by  AEC  and 
the  Ahmedabad  Municipal  Company.  Other  programmes,  addres¬ 
sing  water  pumps,  time-of-use  meters,  motors,  and  energy  audits, 
among  others,  were  implemented  by  AEC,  with  funds  from  the 
USAID,  between  1995  and  1997.  Also,  the  improvement  of 
efficiency  in  pumping  systems  in  the  agricultural  sector  was 
promoted  by  the  Noida  Power  Company  Ltd  (NPCL),  between 
2001  and  2002  [48].  In  2001,  the  USAID  assisted  the  government 
with  the  Energy  Conservation  and  Commercialization  (ECO) 
project  that  intended  to  support  the  promotion  of  EE  technologies 
and  services  by  the  Indian  utilities.  Also  the  World  Bank  sup¬ 
ported  DSM  programmes  as  part  of  the  reform  strategy  in  states 
like  Orissa,  Haryana,  Rajasthan,  and  Andhra  Pradesh,  although  the 
implementation  was  very  slow  due  to  administrative  and  institu¬ 
tional  barriers  [50].  In  2005,  a  pilot  programme  was  conducted  by 
the  Bangalore  Electricity  Supply  Company  (BESCOM)  to  replace 
incandescent  lamps  by  CFL,  in  the  residential  sector.  “BESCOM 
partnered  with  International  Institute  for  Energy  Conservation 
supporting  the  Bureau  of  Energy  Efficiency  under  a  bilateral 
funding  from  USAID."  [48]. 

In  the  Philippines,  in  1996,  the  Cagayan  Electric  Power  and 
Light  Company  (CEPALCO)  promoted  a  demonstration  pro¬ 
gramme  of  energy  efficient  equipment  and  plant  practices  in 
order  to  improve  efficiency  in  the  industrial  sector,  providing  75% 
of  the  cost  of  equipment.  CEPALCO  received  a  grant  from  the 
USAID.  Other  DSM  programmes  of  CEPALCO  were  based  in  CFL, 
in  high  efficient  fluorescent  lighting,  energy  audits  to  commercial 
and  industrial  customers,  industrial  demonstration  programmes 
[48].  Another  DSM  experience  in  the  Philippines  was  the  ELI 
programme,  referred  in  Section  2.2. 

Although  most  of  those  projects  were  successful,  the  lack  of 
political  engagement  did  not  allow  the  experiences  to  work  as 
starting  points  for  the  sustainability  and  durability  of  DSM 
programmes.  The  TPEEEP  project  was  considered  quite  successful 
as  a  market  transformation  one.  During  the  project  period,  the 
government  allowed  a  tariff  charge  to  finance  the  project.  After 
that,  the  ECAT  started  funding  DSM  initiatives  through  their 
regular  tariff  revenue,  since  they  found  DSM  programmes  to  be 
worthwhile  in  their  ability  to  improve  EGATs  public  image.  A  DSM 
office  was  created  within  the  utility.  But  the  funds  eventually 
decreased.  Then,  DSM  was  encouraged  by  the  government  but  not 


required  by  regulations,  nor  were  funds  attributed  to  DSM 
programmes.  A  similar  situation  could  be  found  in  Vietnam.  In 
accordance  with  Vietnamese  regulations,  the  government  has  to 
consider  DSM  but  there  seems  to  be  no  imposition  for  the  utilities 
to  invest  in  DSM  [2,11,51].  Some  studies  were  conducted  in  Oman 
that  concluded  that  despite  the  high  potential  for  DSM  and  energy 
conservation  measures  there  has  been  no  corresponding  govern¬ 
mental  effort  to  promote  them  [52]. 

2.4.  African  countries 

The  support  given  to  Botswana  by  the  World  Bank  was  an 
answer  to  the  rapid  electricity  growth,  expansion  of  the  mining 
sector,  and  a  lagging  investment  in  generation  and  transmission. 
The  Botswana  Power  Company  (BPC),  a  vertically  publicly  owned 
utility,  implemented  the  National  Energy  Efficiency  Campaign 
(NEEC).  This  campaign  included  bulk  procurement  and  distribu¬ 
tion  of  CFLs,  load  control  of  electric  water  heaters,  awareness  and 
promotional  campaigns,  and  large  customers  conservation  pro¬ 
gramme  (including  demand  management  and  cogeneration 
retrofits)  [2[. 

In  Uganda  the  power  shortage  began  in  2004  due  to  a  severe 
drought,  reducing  the  hydropower  generation  capacity.  With  the 
intervention  of  the  World  Bank,  DSM  measures,  including  loss 
reduction  and  bulk  replacement  of  CFLs,  were  implemented.  The 
CFL  programme  started  with  a  survey  that  demonstrated  that 
only  1/3  of  the  households  were  using  efficient  lighting  solutions. 
This  survey  was  followed  by  an  awareness  campaign  and  800,000 
CFL  were  produced  and  distributed.  For  each  household,  three 
CFLs  were  given,  by  the  state  utility,  in  return  for  three  incandes¬ 
cent  bulbs.  The  cost  of  the  CFL  programme  that  resulted  from  the 
evaluation  was  1/1 0th  of  the  cost  of  electricity  from  diesel-fired 
generation  [2[. 

The  World  Bank  approved  a  project  in  Central  African  Repub¬ 
lic,  where  100  thousand  CFL  bulbs  were  distributed  as  a  strategy 
to  avoid  more  expensive  power  generation  and  fight  against 
poverty  [2[. 

Utility  DSM  education  and  investments  in  public  administra¬ 
tion  buildings  programmes  were  given  support  by  a  World  Bank 
project  regarding  the  power  sector  development  in  Burkina  Faso, 
in  2004.  This  started  with  pilot  cases  in  the  public  administration 
before  expanding  to  other  sectors  [11,34]. 

South  African  experience  with  the  ELI  programme  and  the 
involvement  of  Eskom  in  DSM,  was  referred  in  Section  2.2. 

2.5.  Australasian  countries 

In  New  Zealand,  the  Energy  Efficiency  Conservation  Authority 
(EECA)  is  responsible  for  the  promotion  of  energy  efficiency,  the 
preparation  of  regulatory  acts,  such  as  minimum  energy  perfor¬ 
mance  standards,  labelling,  and  disclosure  of  information  to 
compile  statistics.  The  IEA,  in  the  most  recent  review  on  energy 
policies  in  New  Zealand,  suggests  that  the  involvement  of  utilities 
in  EE  promotion  should  be  fostered  [53].  Nevertheless,  ripple 
control  of  water  heaters  has  been  used  as  a  strategy  to  accomplish 
the  DSM  objectives  of  peak  clipping  and  load  shifting.  Deferment 
of  investment  in  new  capacity  is  the  main  motivation  for  utilities 
to  adopt  this  strategy  [54]. 

Between  1993  and  1996,  DSM  potential  assessment  studies 
were  conducted  in  ten  Pacific  Island  utilities,  under  the  UNDP 
funded  project  Support  to  the  Pacific  Islands  Power  Sector.  Nine 
DSM  programmes  involving  CFLs,  high  efficiency  fluorescent 
lighting,  refrigerator  labelling  and  standards,  air  conditioner 
labelling  and  standards,  commercial  refrigeration  equipment 
maintenance,  air  conditioner  equipment  maintenance,  interrup¬ 
tible  rates  for  large  customers,  energy  audits  for  large  customers, 
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and  air  conditioner  timer  control  were  identified  and  considered 
suitable  to  be  implemented  in  the  Islands.  A  second  project,  that 
aimed  the  implementation  of  DSM  pilot  projects,  was  funded  by 
the  United  Nations  Department  of  Economic  and  Social  Affairs 
(UNDESA),  in  2003  [48], 

In  the  Fiji  Islands,  a  pilot  DSM  project  promoted  by  the 
Department  of  Energy  of  the  US  and  the  Fiji  Electricity  Authority 
(FEA)  was  intended  to  train  FEA  staff  to  identify  EE  measures 
addressing  commercial  and  industrial  customers.  The  project  also 
aimed  the  reduction  of  the  peak  demand  by  assisting  FEA  with  the 
promotion  of  DSM  to  electricity  intensive  consumers.  This  train¬ 
ing  took  place  from  2  to  13,  February,  2004  [55]. 

Two  demand-side  management  workshops,  promoted  by  the 
global  sustainable  electricity  partnership,  aimed  the  training  of 
utilities  engineers  from  the  Southern  Pacific  Islands  (in  2009)  and 
Northern  Pacific  Islands  (in  2010).  Utilities  from  the  Island  States  of 
Cook,  Fiji,  Kiribati,  Niue,  Papua  New  Guinea,  Samoa,  Solomon,  Tonga, 
Tuvalu,  participated  in  the  2009  workshop.  Also,  Engineers  from 
utilities  from  the  Island  States  of  Guam,  Palau,  Marshall  Islands, 
American  Samoa,  Northern  Mariana  Islands  and  five  of  the  Feder¬ 
ated  States  of  Micronesia,  participated  in  the  2010  event  [56]. 


3.  The  Portuguese  case-study 

In  1998,  the  first  regulatory  framework  was  approved  that 
fosters  the  involvement  of  electric  utilities  in  the  promotion  of  EE 
on  the  demand-side. 

An  ordinance  from  2002,  states  that  the  Energy  Services 
Regulatory  Entity  (ERSE)  should,  among  other  things,  contribute 
to  the  improvement  of  technical,  economical,  and  environmental 
conditions,  and  stimulate  the  adoption  of  behaviours  that  lead  to 
a  more  efficient  use  of  energy.  The  restructuring  of  the  electricity 
market,  together  with  regulatory  evolution,  has  fostered  the 
improvement  of  the  supply-side  efficiency.  However,  there  are 
barriers  that  prevent  the  increase  of  the  efficiency  on  the 
demand-side,  namely  to  the  promotion  of  EE  on  the  demand- 
side  by  electric  utilities  [57]. 

Under  the  Kyoto  Protocol,  Portugal  accepted  the  commitment 
to  limit  the  increase  of  GHG  emissions  by  27%  of  the  amount  in 
1990  for  2008-2012.  The  Portuguese  Climate  Change  National 
Plan  (PNAC)  quantifies  the  national  effort  in  the  context  of  diverse 
policies  and  measures  over  all  activity  sectors.  The  development 
of  mechanisms  for  the  promotion  of  energy  efficiency  on  the 
demand-side,  with  the  main  goal  of  the  reduction  of  electricity 
consumption  by  2010  was  assigned  to  ERSE  by  PNAC  [58]. 

A  national  strategy  for  energy  promotes,  among  other 
things,  energy  efficiency  in  both  the  supply-  and  demand-side. 
Among  several  strategies,  the  fourth  guideline  -  Energy  Efficiency 
Promotion  -  establishes  several  measures  to  be  adopted,  such  as 
the  Promotion  of  energy  efficiency  policies  by  electricity  suppliers 
and  Fund  energy  efficiency  promotion  actions.  In  this  framework 
the  National  Energy  Efficiency  Action  Plan  (PNAEE):  Energy 
Efficiency  2015  was  approved.  The  PNAEE  sets  a  target  to  be 
achieved  by  2015  through  energy  efficiency  measures  with  an 
improvement  of  10%  in  final  energy  consumption. 

In  2009,  the  European  Directive  no.  2006/32/EC  on  energy  end- 
use  efficiency  and  energy  services  was  made  a  national  law. 
Under  this  law,  a  target  of  9%  energy  savings  until  201 6  was  set  to 
be  achieved  through  the  implementation  of  an  action  plan  for 
energy  efficiency  improvement. 

In  2010,  the  National  Strategy  for  Energy  2020  (ENE  2020)  was 
established.  This  strategy  sets  a  savings  target  of  20%  in  final 
energy  consumption  by  2020,  highlighting  the  contribution  of 
behavioural  and  tax  measures,  innovative  projects,  mainly  electric 
vehicles  and  smart  girds,  distributed  generation  based  on 


renewable  sources  and  the  optimization  of  public  lighting  models 
and  of  energy  management  in  public  buildings,  households  and 
services. 

3.1.  Demand-side  management  plans 

The  tariff  regulation  code  approved  in  1998  established  that  the 
costs  associated  to  demand-side  projects  were  to  be  included  in  the 
revenues  from  the  tariffs  applied  to  electricity  consumption.  This 
methodology  was  initially  applied  to  the  first  regulatory  period, 
between  1999  and  2001.  The  2001  Tariff  regulation  [59],  imposed 
that  supply  tariffs  of  the  public  electricity  system  provided  revenues 
that  should  include  reimbursement  of  the  costs  associated  to 
demand-side  programmes,  as  well  as  50%  of  the  associated  benefits. 
The  public  electricity  distributors  were  required  to  present  Demand- 
side  Management  Plans  (PGP — Pianos  de  Gestao  da  Procura )  for  each 
year  of  the  regulatory  period.  These  PGP  contained  a  set  of  measures 
to  promote  EE  in  consumption  that  should  be  implemented  in  each 
year  of  the  regulatory  period.  These  rules  were  applied  from  2002  to 
2004  and  in  2005.  Due  to  uncertainties  regarding  the  regulatory 
evolution  following  the  reform  of  the  electricity  sector,  the  PGP  was 
maintained  only  during  2005,  as  a  transitory  period.  The  measures 
could  target  residential  consumers,  services  sector,  industrial  con¬ 
sumers,  or  public  lighting.  The  criteria  used  for  the  selection  of  the 
residential  and  services  sector  measures  were  the  potential  for 
consumption  reduction  and  the  improvement  of  the  load  diagram. 
For  the  residential  sector  measures  that  promoted  the  use  of  more 
energy  efficient  refrigerators  and  freezers,  CFLs,  and  heat  accumu¬ 
lators  were  allowed.  For  the  services  sector,  measures  involving 
electronic  ballasts  and  efficient  lamps,  power  factor  correction,  and 
heat  pumps  were  accepted.  In  public  lighting,  measures  to  change 
lamps  and  lamp  fixtures  were  suggested.  For  the  industrial  con¬ 
sumers,  measures  that  regarded  EE  improvement  in  motors  were 
privileged,  since  75%  of  electricity  consumption  is  estimated  to  be 
due  to  electrical  motors  and  drives.  The  allowed  measures  involved 
high  efficiency  motors,  variable  speed  drives,  and  power  factor 
correction.  Besides  these  tangible  measures,  intangible  measures 
were  also  allowed,  which  did  not  address  any  particular  equipment, 
but  were  more  global,  addressing  the  way  energy  was  consumed, 
such  as  with  informative  campaigns,  training,  and  characterization 
studies  [60,61]. 

3.2.  Demand-side  efficiency  promotion  plan  (PPEC) 

Several  circumstances  such  as  barriers  in  the  acquisition  of 
efficient  equipment  and  in  more  energy  efficient  habits  by  con¬ 
sumers,  as  well  as  environmental  externalities  not  reflected  in  the 
energy  prices,  hamper  the  improvement  of  energy  efficiency.  These 
circumstances  justify  the  implementation  of  measures  that  promote 
efficiency  in  energy  consumption  as  well  as  stimulate  energy 
efficient  products  and  services.  Among  the  market  barriers  in  the 
implementation  of  EE  highlighted  in  the  regulatory  framework  from 
2008  (hereafter  2008  Rules)  are:  long  return  on  investment  periods, 
the  difference  between  the  supply  prices,  or  the  applicable  tariffs, 
and  the  short-term  marginal  costs,  externalities,  lack  of  information 
and  high  associated  transaction  costs,  misaligned  interests  between 
actors,  and  customers  financial  restrictions  [57], 

Under  the  regulator  statutes  there  is  the  obligation  to  improve 
the  environmental  performance  of  companies  in  the  energy  sector 
and  to  contribute  to  a  more  efficient  use  of  resources,  which  led 
ERSE  to  launch  the  demand-side  efficiency  plan  (PPEC).  PPEC  rules 
were  published  in  2006  and  improved  two  years  later,  in  2008. 
Some  improvements  were  made  in  2010,  under  the  same  regulatory 
framework. 

Restricted  to  electricity,  PPEC  has  the  objective  of  promoting 
measures  intended  to  improve  efficiency  in  electric  energy 
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consumption,  through  actions  taken  by  electricity  suppliers,  dis¬ 
tribution  and  transport  network  operators,  consumer  organizations, 
business  associations,  energy  agencies,  higher  education  institutions, 
and  R&D  institutions.  These  actions  target  energy  customers  from 
different  sectors,  and  are  subjected  to  a  selection  procedure,  whose 
criteria  and  corresponding  weights  are  defined  in  PPEC  rules.  The 
plan  is  implemented  through  a  tender  mechanism  that  allows  the 
selection  of  the  “best”  EE  measures  to  be  implemented  by  their 
promoters,  and  partially  funded  by  PPEC’s  budget. 

The  measures  proposed  to  this  mechanism  should  promote  the 
reduction  of  electricity  consumption  or  load  management  (LM) 
actions,  on  a  permanent  and  accountable  basis.  The  energy 
consumption  reduction  effect  of  the  measures  cannot  have  been 
accounted  for  in  any  other  specific  measures.  Information  dis¬ 
closure  measures  may  qualify,  despite  not  having  accounted  for 
impacts,  as  they  may  promote  more  rational  behaviours  and 
awareness,  and  allow  informed  decisions  to  be  taken  regarding 
the  adoption  of  more  energy  efficient  solutions.  It  is  expected  that 
the  benefits  of  these  actions  remain  long  after  the  measure  itself, 
therefore  it  is  important  to  reach  as  many  customers  as  possible 
in  order  to  increase  the  spill  over  effect  of  the  incentives. 

Since  PPEC  budgets  are  limited,  the  approved  measures  should  be 
those  that  would  probably  not  be  implemented  without  the  incentive 
given  by  PPEC,  thus  contributing  to  eliminate  a  market  barrier. 

Regarding  the  type  of  promoters,  there  are  two  different 
tendering.  One  accepts  measures  proposed  by  all  types  of  pro¬ 
moters,  and  the  other  only  allows  promoters  that  are  not  electric 
utilities.  This  distinction  allows  other  actors  to  enter  the  tender, 
not  included  in  the  electricity  sector,  increasing  the  number  of 
winning  proponents.  On  the  other  hand,  many  of  the  proponents 
are  regional  institutions,  with  greater  proximity  to  customers  and 
to  a  different  target  audience  that  can  be  reached  by  companies 
that  operate  at  a  national  level.  Each  non-utility  promoter  must 


choose  between  the  two  tenders.  In  order  to  allow  a  larger 
number  of  actors  to  be  involved,  two  restrictions  were  imposed: 
the  maximum  amount  allowed  for  each  candidate  measure  is  one 
sixth  of  the  total  budget  in  that  tender,  and  each  promoter  can 
only  have  two  winning  measures.  Tendering  for  entities  that  are 
not  electricity  sector  agents  were  created  by  the  2008  rules. 
Regarding  the  tendering  for  all  promoters,  another  restriction  was 
also  created  by  the  same  regulatory  framework,  which  sets  the 
maximum  amount  to  finance  a  measure  to  one  third  of  the  budget 
of  the  respective  tendering.  Previously,  there  was  no  limitation. 

In  the  tender  for  all  promoters,  the  main  goal  is  to  maximize 
the  economic  benefits.  In  the  tender  for  non-utilities  some 
restrictions  are  imposed  in  order  to  increase  the  value  of  the  spill 
over  effect  and  the  share  of  the  benefits,  by  reducing  the  value  of 
the  economic  benefit  and  the  possible  hoarding  of  available  funds. 

Two  types  of  measures  are  allowed:  Tangible  or  “hard”  and 
Intangible  or  “soft"  measures.  The  tangible  measures  are  those 
related  to  the  installation  of  equipment  with  energy  efficiency 
levels  above  the  market  standard.  Intangible  measures  are  those 
related  to  the  disclosure  of  information  regarding  efficient  use  of 
electricity  aimed  at  more  energy  efficient  consumer  behaviours. 
Some  examples  of  intangible  measures  are  training  courses, 
information  disclosure  campaigns,  and  energy  audits. 

Table  1 

Number  of  promoters,  number  and  costs  of  the  measures  implemented  in  the  PGP 
of  2002-2004  and  2005. 

Source:  [62], 


2002-2004 

2005 

Number  of  promoters 

1 

1 

Number  of  measures  (intangible) 

12 

11 

Total  cost  of  the  measures  (millions  of  euros) 

1.1 

2.4 

Fig.  1.  Tenders,  type  of  measures  and  consumer  segments  in  PPEC  (adapted  from  [58]). 
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Tangible  measures  are  classified  by  consumer  segment.  The 
financial  incentive  is  divided  among  segments,  ensuring  that  all 
consumer  segments  can  receive  incentives  from  PPEC.  On  the  other 
hand,  since  the  financial  incentives  of  PPEC  come  from  a  charge  paid 
by  all  electric  energy  customers,  it  is  important  to  ensure  that  all 
customers  benefit  from  the  measures  funded  by  PPEC.  The  consumer 
segments  are  Industry  and  Agriculture,  Commerce  and  Services,  and 
Residential.  Tangible  measures  in  the  tender  for  all  promoters  are 
ranked  within  the  consumer  segment  they  are  addressed  to.  The 
result  will  then  be  three  ranked  lists  of  measures,  one  for  each 
consumer  segment.  In  the  tender  for  non-utilities,  the  measures  are 
not  separated  by  consumer  segment.  The  result  will  be  a  single  list 
with  the  measures  addressed  to  the  consumer  segments.  Intangible 
measures  are  ranked  in  each  tender,  resulting  in  two  more  lists  of 
measures.  In  all  lists,  measures  are  ranked  in  decreasing  order  of 
merit.  The  total  costs  of  intangible  measures  can  be  financed  by  PPEC. 
The  2008  rules  imposed  a  limitation  for  tangible  measures,  where 
only  80%  of  the  total  cost  of  the  measure  can  be  paid  by  PPEC. 

The  tenders  are  presented  in  Fig.  1,  with  the  type  of  measure  in 
each  tender  and  the  consumer  segment  for  each  type  of  measure, 
resulting  in  six  different  tenders. 

The  PPEC  calls  for  proposals  are  a  biennial  event,  where 
intangible  measures  can  have  an  implementation  period  of  one 
or  two  years  and  those  that  are  tangible  must  be  implemented  in 
two  years.  This  was  a  change  introduced  by  the  2008  rules. 
Previously,  the  measures  could  be  implemented  for  a  period  of 
up  to  three  years.  Since  the  calls  were  annual,  this  was  incon¬ 
venient  because  measures  from  three  different  PPEC  editions 
could  coexist  in  the  same  year. 


3.3.  Utilities  participation  in  the  PGP  and  PPEC  editions 

3.3.1.  Demand-side  management  plans  (PGP) 

The  PGP  was  applied  to  the  only  electricity  supplier.  Although 
tangible  measures  were  allowed,  only  intangible  ones  were 
implemented  (Table  1 ). 


The  type  and  costs  of  the  PGP  implemented  measures  are 
presented  in  Table  2.  The  EE  studies  implemented  were  mostly 
characterization  of  consumers  and  networks,  and  ownership  and 
use  of  electric  equipment  in  the  service  sector. 

Some  of  the  measures  implemented  between  2002  and  2005 
were: 


—  EDP  awards  —  an  incentive  for  the  adoption  of  measures  and 
processes  that  minimize  energy  costs  in  industry  and  services. 
These  awards  were  implemented  since  1989,  by  EDP- 
Distribuifao  (distribution  company)  with  positive  results. 

—  Characterization  of  consumers  and  networks  —  this  measure 
aimed  at  updating  the  typical  consumption  profiles  of  diverse 
low  voltage  consumer  classes.  These  profiles  are  then  used  to 
define  timely  profiles  for  the  energy  to  be  acquired  by 
retailers. 

—  Discovery  of  adjustment  factors  for  losses  —  this  study  aimed 
to  establish  adjustment  factors  for  losses  by  voltage  level  and 
time  of  use  period  in  transport  and  distribution  networks. 

—  Ecocasa  —  this  measure  consisted  of  the  presentation  and 
disclosure  of  a  virtual  model  that  intended  the  promotion  of 
energy  efficiency  in  the  household  sector,  focusing  on  lighting, 
air-conditioning,  and  appliances.  The  measure  also  intends  to 
promote  construction  solutions  that  reduce  the  electricity 
consumption  needs. 

—  Promotion  of  energy  efficient  equipment  —  this  measure 
intended  to  disclose  and  promote  ceramic  heat  storage,  together 
with  time-of-use  tariff.  With  this  measure  a  reduction  of  con¬ 
sumer  energy  bills,  and  peak  power  demand  was  expected. 

—  Usage  habits  of  electrical  equipment  in  the  services  sector  —  A 
study  from  EDP-Distribuifao  with  the  aim  of  characterizing 
service  customers  regarding  their  economic  activity  and 
equipment  ownership. 

—  Disclosure  of  information  on  rational  use  of  electrical  energy 
(RUEE) — a  set  of  measures  that  targeted  raising  awareness 
of  EDP-Distribuifao  customers  about  the  benefits  of  RUEE. 


Table  2 

Type  and  costs  (in  thousands  of  euros)  of  PGP  implemented  measures  between  2002  and  2005. 
Source:  [61]. 


Measures 

2002 

2003 

2004 

2005 

EE  studies 

205 

325 

164 

449 

Promotion  of  EE  equipment 

41 

36 

130 

120 

Disclosure  of  information  on  rational  use  of  electric  Energy 

34 

83 

0 

1812 

Others 

24 

0 

0 

0 

Total 

334 

443 

295 

2381 

Table  3 

Expected  budget  amounts  for  each  PPEC  edition  (millions  of  euros). 

Sources’.  [58,  62-64] 

2007 

2008 

2009-2010 

2011-2012 

Intangible  measures  (all  promoters) 

2.0 

2.0 

3.5 

3.5 

Tangible  measures  (all  promoters) 

-  Industry  and  agriculture 

3.0 

3.0 

5.8 

5.8 

-  Commerce  and  services 

2.5 

2.5 

4.9 

4.9 

-  Residential 

2.5 

2.5 

5.3 

5.3 

Intangible  measures  (non-electricity  sector  companies) 

- 

- 

1.5 

1.5 

Tangible  measures  (non-electricity  sector  companies) 

- 

- 

2.0 

2.0 

Total 

10.0 

10.0 

23.0 

23.0 
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The  measures  included  were:  a  website  on  energy  efficiency, 
an  energy  efficiency  guide,  a  Road-Show  in  schools,  the 
distribution  of  a  leaflet  together  with  the  electricity  bill,  and 
an  awareness  campaign  on  energy  efficiency. 

The  participation  in  the  PGP  seems  to  have  fallen  short  of 
expectations,  in  regards  to  the  participation  of  the  utility  in 
promoting  DSM  programmes,  namely  because  no  tangible  mea¬ 
sures  were  implemented. 

3.3.2.  Demand-side  efficiency  promotion  plan  (PPEC) 

As  previously  stated,  the  PPEC  editions  of  2007  and  2008  were 
annual  and  the  following  started  to  be  every  two  years  (2009- 
2010  and  2011-2012  editions).  The  expected  budgetary  amounts 
available  for  each  PPEC  edition  are  presented  in  Table  3. 

Comparing  the  expected  budget  amounts  for  each  PPEC  edition 
(Table  3)  with  the  cost  of  proposed  measures  (Table  4),  it  is 
possible  to  see  the  high  level  of  participation,  a  clear  sign  of  the 
success  of  the  PPEC  mechanism. 

The  participation  of  the  promoters,  utilities  and  non-utilities, 
in  PPEC  editions  has  been  changing.  Although  the  participation  in 
relative  terms  has  been  decreasing  (Table  5),  the  number  of 
utilities  that  participated  in  the  last  PPEC  edition  is  above  half 
the  number  of  suppliers  and  distributors  operating  in  Portugal, 
which  is  presently  twenty  two  [65].  Both  the  increasing  number 
of  participating  utilities  and  non-utility  type  of  entities  is  an 
indicator  of  the  importance  and  success  that  this  mechanism  has 
accomplished. 

Besides  the  number  of  participating  agents,  the  number  of 
measures  proposed  has  been  increasing  and  is  also  an  indicator  of 
the  importance  that  the  promoters  assign  to  this  mechanism. 
Since  some  of  the  proposed  measures  were  not  eligible  due  to  the 
violation  of  one  or  more  of  PPEC  rules,  the  eligible  and  approved 
measures  have  been  analysed.  The  number  of  eligible  measures 
proposed  by  utilities  have  increased  until  2009-2010  but 
decreased  in  the  last  PPEC  edition.  On  the  other  hand,  the  number 
of  eligible  measures  by  non-utilities  more  than  doubled  from  the 
2009-2010  to  the  2011-2012  edition  (Table  6). 

The  reduction  of  measures  from  utilities  is  mostly  due  to  a 
decrease  in  the  number  of  intangible  measures  (Fig.  2).  The 
number  of  tangible  measures  considered  eligible  has  been 
increasing,  and  so  has  the  number  of  approved  measures.  In  the 
last  PPEC  edition,  more  than  half  the  number  of  eligible  tangible 


Table  4 

Costs  of  the  measures  candidates  to  each  PPEC  edition  (in  millions  of  euros). 
Sources:  [58,  62-64], 


2007 

2008 

2009-2010 

2011-2012 

Eligible  proposed  measures 

27.0 

56.0 

58.1 

57.1 

Intangible  measures 

7.3 

8.7 

18.2 

18.3 

Tangible  measures 
-  Industry  and  agriculture 

4.2 

7.3 

10.5 

7.5 

-  Commerce  and  services 

8.3 

17.2 

16.5 

19.7 

-  Residential 

6.8 

13.0 

12.8 

11.6 

Table  5 

Electric  utilities  participation  in  each  one  of  the  PPEC  edition. 


PPEC 

edition 

Number  of  utilities/number  of 
promoters 

Number  of  utilities 

(%) 

2007 

6/8 

75 

2008 

10/21 

48 

2009-2010 

11/29 

38 

2011-2012 

12/48 

25 

Table  6 

Number  of  eligible  measures  by  utility  and  non-utility  promoters. 


2007 

2008 

2009-2010 

2011-2012 

Utilities 

58 

81 

85 

72 

Non-utilities 

4 

32 

36 

74 

62 

113 

121 

146 

PPEC  calls  for  proposals 

Eligible  tangible  ssssss  Eligible  intangible 
4  Tangible  approved  —•—Intangible  approved 

Fig.  2.  Number  of  eligible  and  approved  measures  proposed  by  utilities  for  each 
PPEC  calls  for  proposals. 


2007  2008  2009-2010  2011-2012 

PPEC  calls  for  proposals 
Eligible  tangible  Eligible  intangible 

-Hr— Tangible  approved  — •-  Intangible  approved 

Fig.  3.  Number  of  eligible  and  approved  measures  proposed  by  non-utilities 
entities,  for  each  PPEC  edition. 

measures  was  approved.  Although  the  number  of  eligible  intan¬ 
gible  measures  has  decreased,  the  total  number  of  approved 
measures  increased. 

Regarding  the  measures  proposed  by  non-utilities,  there  seems 
to  be  a  preference  for  intangible  measures  (Fig.  3),  mainly  in  the 
last  PPEC  edition,  where  the  number  of  eligible  measures  more 
than  doubled,  compared  to  the  number  of  measures  from  the 
previous  edition.  The  existence  of  a  tender  for  agents  that  are  not 
utilities,  since  the  2009-2010  edition,  has  granted  to  these 
entities  the  approval  of  a  relatively  important  number  of  mea¬ 
sures.  Eight  out  of  eleven  tangible  measures  approved  in  2009- 
2010,  were  candidates  for  the  tender  for  non-utilities.  In  the 
2011-2012  edition,  from  the  twelve  tangible  measures  approved, 
six  were  from  that  same  tender.  On  the  other  hand,  in  the  last 
PPEC  edition,  eight  out  of  the  nine  intangible  measures  approved 
were  candidates  for  the  non-utilities  tender.  A  similar  situation 
had  happened  in  the  previous  PPEC  edition,  where  only  one  of  the 
approved  measures  was  a  candidate  for  all  the  proponents’ 
tender. 

Although  there  has  been  a  slight  increase  in  the  number  of 
tangible  measures  proposed  by  non-utilities  in  last  PPEC  call 
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(Fig.  3),  the  average  societal  cost  of  each  approved  measure  is 
almost  three  times  higher  in  the  last  one  than  the  previous 
(Fig.  4).  Regarding  the  utilities  participation,  the  average  societal 
cost  of  the  approved  measures  decreased  in  the  last  PPEC,  against 
the  increasing  tendency  seen  in  the  previous  calls.  As  for  the 
intangible  measures,  the  average  costs  are,  as  expected,  lower 
when  compared  with  the  average  costs  of  the  tangible  measures. 

For  the  last  two  PPEC  editions,  the  PPEC  share  in  the  costs  of 
tangible  measures  is  capped  at  80%  of  the  total  costs.  This  resulted 
in  an  increase  in  the  promoters’  share  of  the  costs  that  can  be  seen 
in  Fig.  5.  In  the  last  PPEC  edition,  the  utilities  contribution  was  6% 
of  the  costs,  approximately  2.3  million  euros.  On  the  other  hand, 
PPEC  may  finance  all  intangible  measures  costs  supported  by  the 
promoters. 

The  more  frequent  types  of  measures  proposed  by  utilities  are 
related  to  efficient  lighting  (Table  7).  The  improvement  of  energy 
efficiency  in  motors  and  drives  has  also  received  some  attention 
from  the  utilities,  mainly  in  the  last  PPEC  call. 

Regarding  non-utility  proponents,  measures  targeting  lighting 
and  the  motors  and  drives  are  among  the  most  selected  (Table  8). 


□  Tangible  (utilities)  £3  Intangible  (utilities) 

□  Tangible  (non-utilities)  03  Intangible  (non-utilities) 


Fig.  4.  Average  societal  costs  of  the  measures  approved  in  each  PPEC  edition. 


PPEC  calls  for  proposals 

□  PPEC  costs  E3  Consumer  and  other  costs  0  Utilities  costs  ■  Non-utilites  Costs 

Fig.  5.  Costs  of  the  several  PPEC  editions  distributed  by  PPEC,  Consumers  and 
other  costs,  and  proponents  (utilities  and  non-utilities). 


Table  7 

Number  of  approved  measures  promoted  by  utilities,  by  the  more  frequent  type  of 
end-use,  in  each  PPEC  edition. 


End-use 

2007 

2008 

2009-2010 

2011-2012 

Lighting 

6 

6 

13 

13 

Drives  and  motors 

1 

3 

2 

7 

Refrigeration 

1 

1 

4 

- 

Power  factor  correction 

2 

3 

- 

1 

Table  8 

Number  of  approved  measures  promoted  by  non-utilities,  by  the  more  frequent 
type  of  end-use,  in  each  PPEC  edition. 


End-use 

2007 

2008 

2009-2010  2011-2012 

Lighting 

_ 

_ 

9  6 

Drives  and  motors 

- 

2 

2  2 

Refrigeration 

- 

- 

1 

Power  factor  correction 

- 

- 

- 

The  preference  for  efficient  lighting  measures  occurred  in 
Portugal,  and  also  in  other  countries,  is  due  to  the  high  cost- 
effectiveness  associated  with  these  measures. 

According  to  ERSE  estimates,  the  savings  obtained  by  all 
PPEC  editions  will  correspond  to  1.2%  of  2013  Portuguese  con¬ 
sumption  [66], 


4.  Conclusion 

The  involvement  of  electric  utilities  in  the  promotion  of  EE  has 
already  more  than  three  decades.  The  evolution  of  the  electricity 
sector  towards  unbundling  and  de-regulation  caused  the  financial 
and  economic  interests  of  electric  utilities  (privately-owned  or 
co-existing  with  publicly-owned)  to  become  an  important,  almost 
decisive,  issue  in  energy  planning  decisions.  The  pressure  to 
obtain  short-term  profits  caused  situations  where  the  utilities 
objectives  were  hardly  in  line  with  societal  objectives.  Increasing 
energy  efficiency  would  reduce  utilities  revenues  in  the  short¬ 
term,  causing  a  strong  disincentive  for  utilities  to  foster  EE  on  the 
demand-side.  However,  there  are  currently  utilities  in  many  parts 
of  the  world  actively  engaged  in  EE  programmes,  only  less  than 
two  decades  after  the  liberalization  boom.  The  evidence  of  higher 
levels  of  savings  when  utilities  are  under  savings  obligations 
schemes,  suggests  that  EE  obligations  are  an  effective  mean  to 
deal  with  the  motivation  of  utilities  to  promote  energy  savings. 
Nevertheless,  many  utilities  promote  EE  without  any  obligation  or 
participate  in  DSM  experiences  funded  under  international  coop¬ 
eration  projects.  These  projects  usually  intend  foster  the  involve¬ 
ment  of  utilities  and  governments  in  DSM. 

Most  of  the  experiences  reported  in  this  paper  indicate  that 
the  non-mandatory  participation  rarely  produces  amounts  of 
energy  savings  comparable  to  more  committed  situations. 

In  the  Portuguese  case,  although  the  involvement  of  utilities  in 
the  promotion  of  DSM  has  been  regulated  for  fifteen  years,  a 
stronger  commitment  has  only  been  seen  in  the  last  five  or  six 
years.  The  regulator  has  developed  a  structured  approach  to  adapt 
the  regulatory  framework,  using  previous  experience  and  the 
information  gathered  through  public  consultation  by  other  enti¬ 
ties  interested  in  this  subject. 

The  promotion  of  EE  on  the  consumer  side  has  been  mostly 
boosted  by  the  Portuguese  regulator,  firstly  with  the  PGP  and  then 
by  the  PPEC  mechanism.  In  the  PGP,  although  the  costs  of  the 
measures  were  recovered  by  the  promoters  and  the  benefits 
where  equally  shared  between  the  promoter  and  the  consumers, 
only  intangible  measures  were  implemented. 

EE  fostering  by  utilities  was  then  redeemed  in  2007,  with 
voluntary  participation  by  utilities,  under  the  PPEC  mechanism. 
Only  the  recovery  of  the  costs  was  allowed,  for  the  2007  and  2008 
PPEC  editions.  After  that,  only  80%  of  the  costs  of  the  tangible 
measures  can  be  recovered.  Even  knowing  that  the  EE  programmes 
would  contribute  to  a  reduction  in  revenues,  the  participation  of 
utilities  has  increased.  Nowadays,  not  only  are  lost  revenues  not 
addressed  but  neither  is  the  total  cost  of  the  measures  fully  paid  by 
PPEC  funds.  Utilities  are  investing  in  programmes  that  reduce  their 
revenues.  In  a  competitive  environment  this  is  an  apparent  paradox. 
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Nevertheless,  they  keep  participating  in  the  programme,  probably 
driven  by  the  expected  improvement  of  their  public  image  [66], 
However,  more  innovation  will  soon  be  necessary,  which  will 
certainly  be  costly.  Looking  for  broader  approaches  for  the  promo¬ 
tion  of  EE,  besides  lighting  technology  replacement,  was  the  road 
taken  by  utilities  with  longer  experience. 

According  to  Apolinario  et  al.  [66],  the  involvement  of  several 
actors  in  the  promotion  of  EE,  as  in  the  Portuguese  case,  with  the 
participation  of  utilities,  consumers  associations,  universities,  etc., 
will  hardly  be  accomplished  under  EE  obligations.  On  the  other 
hand,  Waide  and  Buchner  [47],  consider  that  the  evidence  of 
higher  levels  of  savings  when  utilities  are  under  savings  obliga¬ 
tions  schemes,  suggests  that  EE  obligations  are  an  effective  mean 
to  deal  with  the  motivation  of  utilities  to  promote  energy  savings. 
Under  savings  obligations,  utilities  will  try  to  promote  the 
measures/programmes  with  higher  cost-effectiveness,  in  order 
to  reduce  their  costs.  Although  utilities  voluntarily  engage  in  the 
promotion  of  EE  measures  on  the  demand-side,  better  results  may 
be  achieved  with  a  regulatory  framework  that  defines  savings 
mandatory  targets,  provides  budgetary  amounts  in  line  with  the 
savings  goals,  and  acknowledges  the  need  for  a  framework  that 
allows  utilities  revenues  to  be  less  dependent  on  energy  sales. 
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